The paper explores how international integration through global value chains shapes the working of exchange rates to induce external adjustment both in the short and medium run. The analysis indicates that greater integration into international value chains reduces the exchange rate elasticity of gross trade volumes. This result holds both in the short and medium term, pointing to the rigidity of value chains. At the same time, greater value chain integration is associated with larger gross trade flows, relative to GDP, which tends to amplify the effect of exchange rate movements. Overall, combining these two results suggests that, for most countries, integration into global value chains does not materially alter the working of exchange rates and the benefits of exchange rate flexibility in facilitating external adjustment remain.
I. INTRODUCTION
The notion that exchange rates play a key role in external adjustment has been at the core of modern conventional wisdom. Since the collapse of the Bretton Woods system, academic and policy analysis has been guided by the Mundell-Fleming framework, whereby exchange rate movements cause changes in relative prices, affecting demand and supply of tradable goods, thus inducing adjustment of export and import volumes. Through expenditure-switching effects -the responses of both export and import volumes to changes in the price of tradable goods relative to nontradable goods-the nominal exchange rate provides a key adjustment mechanism for external rebalancing.
There is an ongoing debate, however, about the whether and how increased complexities of international trade have altered the way exchange rates operate and their impact on external balances. The growing importance of global value chains (GVC), whereby countries' crossborder transactions increasingly entail importing intermediate goods, adding some value, and reexporting them, has drawn particular attention. Integration into GVCs can affect the expenditure switching mechanism in various ways. The use of imported intermediate inputs in exports (backward GVC integration) is one of the underlying forces behind the use of a dominant currency-the US dollar-in international trade invoicing, and the high degree of stickiness of trade prices in such currency (Gopinath, et al., Forthcoming) . As shown by (Gopinath, et al., Forthcoming) and IMF, 2019) , under dominant currency pricing, expenditure switching through exports is muted in the short-term. Moreover, backward GVC integration, can lower the sensitivity of gross export flows to exchange rate movements, because it causes trade prices and marginal costs to move in tandem. 1, 2 More generally, GVC integration means that exchange rate movements among upstream suppliers and downstream buyers can affect a country's gross trade flows through backward and forward linkages, respectively. This paper sheds light on the empirical importance of the mechanisms whereby integration into GVCs affects the external adjustment process. The relevance of this feature, and how it shapes the adjustment process, is assessed by studying the response of trade prices and quantities to exchange rate movements, in a panel setting encompassing bilateral manufacturing trade among 37 advanced and emerging market economies. The analysis uses newly constructed data on bilateral prices and quantities (from (Gopinath, et al., Forthcoming) ), as well as novel measures of international value-chain-related exchange rate shocks vis-à-vis both upstream and downstream trading partners (and the dominant currency). The latter is one of the main contributions of this paper. Because the rigidities associated with GVCs may play different roles at different time horizons, special attention is given to their importance in the short versus medium term.
The results indicate that, for a given level of trade openness, countries which use imported intermediate inputs intensively and those which re-export a large share of imports have, respectively, lower export and import volume elasticities.
Consider the case of a unilateral depreciation. Through the traditional expenditure switching channel, this shock improves competitiveness and boosts exports. However, with backward GVC integration, the depreciation also raises exporters' marginal costs, reducing competitiveness and the export volume response, relative to the "traditional" channel. On the import side, the depreciation traditionally shift's demand away from imports and towards domestically produced goods. With GVC integration through forward linkages, however, the weaker currency also enhances the competitiveness of re-exported goods-increasing the demand for imported inputs needed to produce them, thereby dampening the import volume response relative to the traditional case. Hence, a GVC-related exchange rate shock through backward linkages is akin to a supply shifter, because it affects exporters' marginal costs of production. And a GVC-related exchange rate shock through forward linkages operates as a demand shifter, because it affects the competitiveness of imports that are re-exported to downstream buyers.
At the same time, the results suggest that greater GVC integration goes hand in hand with greater trade openness, and the latter amplifies the effects of exchange rate movements on the trade balance as a share of GDP, largely offsetting the dampening GVC effect on trade volumes. Taking these two related aspects together, the data corroborates that increased integration into GVCs has not materially altered the working of exchange rates in facilitating external adjustment.
The paper builds on several strands of literature. First, it draws from a vast literature on exchange rate pass-through (see (Burstein & Gopinath, 2014) for a comprehensive review). Following (Gopinath, et al., Forthcoming) , exchange rate pass-through and trade elasticities are estimated at the country-pair level for both the bilateral and dollar exchange rates. The focus on bilateral trade flows mitigates aggregation biases associated with weighted effective exchange rate measures, as noted by (Spilimbergo & Vamvakidis, 2003) and (Mayer & Steingress, 2019) . Similar to (Bussière, Gaulier, & Steingress, 2016) , the framework allows for exchange rate passthrough and trade volume elasticities to vary across countries, albeit with a different methodology: while the authors conduct country-by-country estimates, this paper relies on panel estimates and cross-sectional differences in elasticity estimates are solely driven by countries' degree of integration in trade and GVCs.
Second, the paper is related to the growing literature on the effects of exchange rate movements on trade volumes and prices in presence of global value chains. Following (Amiti, Itskhoki, & Konings, 2014) , our analysis explores how exchange rates vis-à-vis upstream suppliers affect export prices to downstream buyers through input-output linkages. In addition, our paper also explores how exchange rate vis-à-vis downstream buyers can affect the demand on imports from upstream suppliers, in spirit of (de Soyres, Frohm, Gunnella, & Pavlova, 2018) . The ©International Monetary Fund. Not for Redistribution measures of forward and backward participation in GVCs developed in this paper are specifically tailored to take into account exchange rate movements relative to downstream buyers and upstream providers using World Input-Output Database (see (Timmer, Dietzenbacher, Los, Stehrer, & Vries, 2015) for detailed description). The findings of the paper supplement the evidence from (Ahmed, Appendino, & Ruta, 2017) , (Fauceglia, Lassmann, Shingal, & Wermelinger, 2014) , and (Ollivaud, Rusticelli, & Schwellnus, 2015) , and (Cheng, Hong, Seneviratne, & van Elkan, 2016) which document the dampening effect of GVC participation on exchange rate trade elasticities. The paper also contributes to the literature by studying the importance of GVCs in the context of dominant currency pricing.
The rest of the discussion is organized as follows: Section II presents the conceptual framework on the economics of global value chains and why they may affect trade elasticities. Section III presents the empirical analysis. Section IV concludes with a discussion on considerations for future work.
II. CONCEPTUAL FRAMEWORK

A. Traditional vs GVC-related Trade
Historically, international trade was dominated by the exchange of final goods or intermediate goods used for producing final goods consumed domestically. In this context, the most relevant exchange rate for trade flows between two countries, a and b-if priced in the currency of either country-was their bilateral exchange rate ( , measured in units of currency per unit of currency ). 3 Thus, bilateral exports from country a to country b could be characterized simply as → = [ ]. Correspondingly, trade flows in the opposite direction, that is, exports from b to a can be characterized as → = [ ] (not shown in Figure 1 ).
Figure 1. Traditional Trade
However, over time, international trade has become more complex, with integration into GVCs entailing more trade in intermediate goods that are reexported, thus increasing the relevance of exchange rate movements vis-à-vis third-party countries. As shown in Figure 2 , these thirdcountry exchange rates can influence trade either through upstream suppliers (backward integration) or downstream buyers (forward integration):
Figure 2. Example of Backward and Forward Linkages
Backward integration (BWD): If exports from country to country ( → ) contain intermediate goods imported from a country , the bilateral trade flow → would be affected by movements in the bilateral exchange rate ( ) as well as movements in the exporter ( )'s exchange rate vis-à-vis its upstream supplier ( ). In this context, movements in would act as a supply shock by affecting country 's marginal costs, ( ). That is, → ≡ → ( ; ). If substitutability between domestic and foreign intermediate inputs is low, changes in would affect marginal costs in proportion to the imported intermediate input content. The higher the substitutability, however, the lower the impact of movements on marginal costs, as producers would substitute away from imported intermediate goods produced in countries with stronger currencies. All else equal, backward GVC integration implies that a depreciation of currency a vis-à-vis all other currencies would increase marginal costs and dampen the effect on export quantities relative to the traditional ("stand-alone") effect.
Forward integration (FWD):
If intermediate good exports from country to are reexported to a third country (d), trade flows from a to b will also be affected by movements in the exchange rate of the importer, country , vis-à-vis the downstream buyer country d ( ). Movements in this exchange rate will determine the demand for country 's exports and, consequently, for the intermediate goods needed to produce them, which are supplied by country . This can be interpreted as a demand shock, ( ). Hence, → ≡ → ( ; ;
). The relevance of the forward exchange rate depends on the elasticity of substitution of final demand, the share of intermediate inputs in trade flows from to , and the share of output in that is exported to (rather than consumed domestically).
Considering both backward and forward linkages, trade flows (prices and volumes) can be generically characterized as:
where BWD represents the backward GVC-supply shifter associated with exchange rates vis-avis upstream suppliers, and FWD represents the forward GVC-demand shifter associated with exchange rates vis-à-vis downstream buyers. The inclusion of these shifters in the empirical framework is key to disentangling the effect of different exchange rates, as bilateral and thirdcountry exchange rates can be correlated.
Consider the thought experiment of a country a's external adjustment through a depreciation it currency vis-à-vis all others ( = ). If integrated into GVCs, such GVCs, depreciation would operate on 's exports directly and through backward linkages as follows: and it would affect imports directly and through forward linkages as follows:
with the expected effects described in Table 1 : Table 1 
. Effects of a Depreciation vis-à-vis All Other Currencies under GVC Integration
Prices (in country 's currency) Quantities
Standalone BWD/FWD Linkages
Stand-alone BWD/FWD Linkages
Source: IMF staff. Note: BWD = backward integration; FWD = forward integration. Stand-alone denotes effects on prices for a combination of producer and consumer currency pricing.
B. Computing backward (supply) and forward (demand) shifters
The conceptual example above can be extended to multiple trading partners and currencies. Specifically, we construct two measures of exchange-rate-driven supply and demand shocks (or "shifters") that arise from upstream and downstream exchange rate movements, respectively. These capture how upstream and downstream changes in exchange rates affect marginal costs and demand, respectively.
Backward GVC linkages: supply-side shifters
For expositional simplicity, first consider the case where-due to backward integration-only bilateral exchange rate changes can affect exporters' marginal costs. For an exporting country ( ), a backward GVC shifter is given by the weighted sum of all bilateral exchange rate movements relative to upstream suppliers, where the weight for each upstream trading partner is import content coming from that trading partner in country 's exports. is an × matrix, with being the number of sectors in (the exporting) economy and is the number of its upstream trading partners;; S is an × identity matrix;
, is an × matrix, where each element , represents sector ' expenditure share on inputs from domestic sector ; and , is an × matrix, where each element , is sector ' share of expenditures on intermediate inputs from country . 4 The change in marginal costs of sector s in exporting economy a due to changes in bilateral exchange rates is given by the s-th element of the × 1 vector ∆ ln , , where
Here ∆ ln , is a × 1 vector, where each element denotes the bilateral exchange rate movement of country 's currency vis-à-vis country 's currency, and a positive value represents a depreciation of country 's currency. Intuitively, ∆ ln , is positive when country depreciates against its upstream suppliers, and its marginal costs increase.
The country-sector measures of marginal costs can be mapped into country-level bilateral measures, using data on the sectoral composition of trade between each country-pair. Specifically, let ∆ ln , denote the -th element of ∆ ln , . To gauge how bilateral exchange rates affect the marginal costs relevant to the exports of country to country , a weighted average is computed across sectors and included in the regressions:
where , → , is the value of exports of country-sector ( ) to country .
Forward GVC linkages: demand-side shifters
Global value chain integration through forward linkages can be described as a situation where country sells intermediate inputs to country , and uses (some of) these inputs to produce (final) goods, which are re-exported to country (see Section I). In this case, a depreciation of 's currency relative to 's unambiguously increases exports from to , only if country 's currency also depreciates relative to country 's. To illustrate, assume that 's currency appreciates vis-à-vis the currencies of both and d. Hence 's (final-good) imports from b fall, inducing a decline in 's demand for intermediate inputs from , even as a's exports become more competitive in country b.
The proposed measure of forward integration captures a change in importer's demand due to exchange rate fluctuations of downstream buyers. The forward GVC shifter considers the extent to which exports from country (sector ) to country are used for re-exporting to other countries (calculated below), and ′ bilateral exchange rate movements vis-à-vis downstream importers (d) (added later):
reflects exports from country-sector ( ) used as intermediate inputs by country-sector ( ), expressed as a share of total exports from country to country ; � , is an × matrix, with each element ̃, representing the share of country-sector ( )'s output that is used as intermediate inputs in country-sector ( );
, is an × matrix in which element , represents the share of gross output in countrysector ( ) that is exported to country .
Hence, �
, is an × matrix, with each element � , , reflecting exports from country-sector ( ) to country , which are reexported to country , expressed as a share of total exports from to .
Let , be a 1 × vector, obtained by summing across the rows of � , . The ℎ element of , corresponds to the share of exports from to that are reexported to country . The interaction of these reexported shares with country 's exchange rate movements vis-à-vis all its downstream buyers ( ) is denoted by �∆ ln , �, and it captures exchange rate-induced demand shocks through forward linkages. Specifically:
The forward linkages demand shifter based on bilateral exchange rates assumes that importing country b's downstream demand is only sensitive to changes in its bilateral exchange rates visà-vis the trading partners that source intermediate inputs from it ( ).
C. GVC integration: Stylized facts
Most economies have become increasingly integrated into global value chains, although differences across countries are large. This process of integration started before the sample period considered in the analysis (see, for example, ( 
III. ECONOMETRIC ANALYSIS
A. Baseline Specification
The empirical investigation entails estimating exchange rate pass-through and trade volume elasticities in a panel setting at the country-pair level, taking the existing GVC links as given. 8 In order to derive a trade balance elasticity, the focus is on exchange rate movements associated with a depreciation of both, the currency of the exporter and the currency of the importer. Further, to gauge short-term and medium-term exchange rate effects, contemporaneous and lagged regressors are included in the specification, as follows:
where ∆ t−l ln denotes the change in the log of the bilateral nominal exchange rate;
→ ,
. is the bilateral metric of backward integration; and → ,
. is the bilateral measure of forward integration. Controls include (i) country-pair fixed effects to capture structural characteristics of any bilateral trade relationship, such as distance, common language, etc.; (ii) time fixed effects to capture global shocks that can affect trade in any given year; (iii) exporter's PPI growth to proxy for exporters' production costs; and (iv) importer's CPI and GDP growth to capture, respectively, the exporter's competitor prices and demand shocks.
The estimated exchange rate pass-through and trade volume elasticities are used to calculate the effect of exchange rate changes on the trade balance (as share of GDP), which can be written generically as:
The "stand-alone" short-run response to a unit exchange rate movement ( = 1) is captured by the contemporaneous -coefficients, whereas the medium-run response is given by the sum of the contemporaneous and three lags of these -coefficients. For each country at every point in time , the indirect effects of exchange rate movements through GVCs on the exports side are given by the -coefficients interacted with i's degree of backward GVC integration (∆ ln ). While on the imports side, the indirect effects through GVCs are given by the -coefficients, interacted with i's degree of forward GVC integration (∆ ln ). As with the stand-alone exchange rate responses, indirect effects through GVCs can be computed for both the shortterm-using the contemporaneous coefficients-and the medium-term-using the sum of the contemporaneous and three-lags of the relevant coefficients.
Bilateral GVC measures are constructed using WIOD 2016 from (Timmer, Dietzenbacher, Los, Stehrer, & Vries, 2015) . Bilateral trade price and volumes are constructed by (Boz, Cerutti, & Pugacheva, Forthcoming; Gopinath, et al., Forthcoming) using COMTRADE data. The overlap between the two sources of data covers trade and GVC linkages among 37 economies over the period 2000-14.
The results of the baseline estimation are reported in Table 22 . The table reports the short-run and medium-run effects of standalone exchange rate movements as well as exchange rate induced GVC-induced shifters on prices, quantities, and trade balance. The row 'stand-alone' indicates the effect for an economy without integration into GVCs; while the row 'GVC' reports the additional effect for an economy with the average degree of integration.
The results indicate that, in absence of GVC integration, an exchange rate depreciation increases export and import prices in the short run (indicating that some trade prices are set in foreign currency, as further discussed below), while increasing export volumes and contracting import volumes. This is consistent with the standard expenditure-switching channel. Taking into account the average degree of trade openness (last column), these results imply a small improvement in the trade balance in response to a depreciation in the short run, The same qualitative effects are observed over the medium term, although effects on quantities and the trade balance are larger, pointing to the gradual buildup of the exchange rate effects over time Boz and Cerutti (2017) , WEO, WIOD 2016, and IMF staff estimates. Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors clustered at the dyadic level in parenthesis. 1/ Assumed 10 percent depreciation and 0.15 openness Participation in GVCs alters the response of prices and quantities to the exchange rate, amplifying the effects on prices and dampening the response on quantitates. 
Short-run elasticty
Long-run elasticty ©International Monetary Fund. Not for Redistribution  Prices. A depreciation of the exporter's currency leads to an additional increase in export prices, with an increase of 0.277 in the short run elasticity for a country with average degree of backward integration, and of 0.255 in the medium run elasticity. These additional effects are sizable in comparison to the stand-alone effects (of 0.442 and 0.400, respectively). This amplification effect on prices is also visible in import prices.
 Quantities. While GVC integration tends to amplify the effect of exchange rates on prices, results point to a significant dampening effect on quantities. In the short-run, while the elasticity of export (import) volumes is about 0.211 (-0.211) for an economy without not GVC linkages, the elasticity is significantly smaller in absolute value for an economy with the average degree of GVC integration, with an export (import) volume elasticity of about 0.04 (-0.12). Importantly, this dampening effect is still significant in the mediumrun, indicating that rigidities in global value chains can be quite persistent.
Taken together, results indicate that, for an economy with an average degree of trade openness, greater integration into GVCs implies a lower sensitivity of the trade balance to the exchange rate, both in the short and medium run.
B. GVC Integration and Dominant Currency Pricing
The previous section abstracted from trade pricing in third-party (dominant) currencies for expositional simplicity. In this section, the framework is extended to account for pricing in a dominant currency (the US dollar) in bilateral trade flows, when countries are integrated into GVCs. This is done in two steps. First, following (Gopinath, et al., Forthcoming) , exchange rates vis-à-vis the trading partner as well as the US dollar are included in the regression. Second, since goods can be priced in the dominant currency, the sensitivity to exchange rates vis-à-vis the US dollar through GVC linkages is also explored. Thus, measures of GVC backward-supply and forward-demand shifters vis-à-vis the US dollar are also constructed and included in the regressions. Specifically, for backward linkages the following marginal cost shifter is computed as:
where ∆ ln $, is a scalar, corresponding to country 's bilateral exchange rate vis-a-vis the US dollar. The s-th element of this vector is denoted by ∆ ln , $ such that:
Similarly, a forward-demand-shifter that captures movements in the exchange rate vis-à-vis the USD is constructed as:
Using the previous general notation, the export equation for a bilateral trade relationship → can, thus, be written as follows to take into account dominant currency pricing:
while imports from to can be characterized as:
Thus, exchange rate changes would operate on 's exports both directly and through backward linkages as follows:
and, similarly, affect 's imports directly and through forward linkages:
Similarly, the econometric specification can be refined to include both bilateral and USD-based GVC shifters, as follows:
And the effects on the trade balance can be calculated accordingly as:
An important consideration is that the use of imported intermediate inputs is one of the potential determinants of dominant currency pricing (Gopinath, et al., Forthcoming) . Thus, these two features should not be regarded as independent from each other. Results are broadly consistent with those presented before, with the coefficients on the GVC measures displaying expected signs and, in most cases, being economically and statistically significant. As before, backward integration increases export prices and reduce export quantities. Forward integration increases import prices and quantities. As before, the results imply that, for countries that are more integrated into GVCs through both backward and forward linkages, trade volume elasticities fall, whereas pass-through estimates increase.
Taken together, these estimates imply a dampening effect on the trade balance-to-GDP ratio, reflecting mainly the impact of GVC participation on the response of trade quantities, as the effect of GVCs on import and export prices tend to offset each other. Specifically, with an average degree of GVC integration the standalone import elasticity falls by about half, while the export elasticity declines by only a third, other things equal. Moreover, the dampening effect of GVC participation on trade volume elasticities is relevant in both the short and medium run, indicating low substitutability in international supply chains among downstream and upstream trading partners. For a country with an average degree of GVC participation and trade openness, the trade balance response (in percent of GDP) drops by about half in the short term and one third in the medium term, relative to a country with no GVC integration 9 . (Timmer, Dietzenbacher, Los, Stehrer, & Vries, 2015) , and IMF staff estimates. Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors clustered at the dyadic level in parenthesis. 1/ Assumed 10 percent depreciation and average openness. Figure 4 helps to visualize the relevance of the degree of GVC integration by reporting the effects on quantities and prices for different levels of integration (percentiles 25, 50 and 75), keeping the degree of trade openness constant. As shown, economies at the 25 th and 75 th percentiles of the distribution of GVC integration measures display materially different responses to exchange rates, both in prices (with greater integration amplifying such effects) and quantities (greater integration playing a dampening effect). This is not only the case in the short run but also in the medium run. Sources: IMF staff estimates, (Boz, Cerutti, & Pugacheva, Forthcoming) , (Timmer, Dietzenbacher, Los, Stehrer, & Vries, 2015) , and (Gopinath, The International Price System, 2015) .
C. Robustness
The results presented above hold qualitatively and quantitatively in a battery of robustness checks:
-Appendix Table A .2 reports the same set of results as in Table 3 for the unweighted regressions.
-To address the issues of omitted import demand shocks that may be correlated with exchange rates, two more robustness checks were performed: Appendix Table A .3 includes the importer's real domestic demand growth as control, instead of real GDP growth. Alternatively, a proxy for import demand shocks is constructed using estimated importer fixed effects from a regression of changes in trade volumes on importer and exporter fixed effects (Appendix Table A .4).
-The exercise with only the direct component of GVC integration is reported in Appendix Table A .5.
- Appendix Table A .6 reports results when intra-Euro Area trade is excluded, given the lack of bilateral nominal exchange rate movements.
- Appendix Table A .7 shows results corresponding to a specification that models global factors more granularly by substituting the time fixed effects of the baseline specification with a vector of global controls -including global GDP growth, inflation, and real export shocks, as well as VIX and real oil prices.
-A proxy for export supply shocks is constructed using estimated exporter fixed effects from a regression of changes in trade volumes on importer and exporter fixed effects (Appendix Table A .8). 
D. GVC integration and Trade Openness
A discussed above, combining the estimated impact on prices and quantities, the results indicate that, for a given level of trade openness, greater GVC participation entails a more muted response of the trade balance to the exchange rate both in the short and medium term. Conversely, for a given level of integration, greater trade openness increases the overall responsiveness of the trade balance in terms of percentage points of GDP ( Figure 5) . Thus, understanding the link between the two is key to assess the overall influence of GVC integration on the effect of exchanges rates on the trade balance. While disentangling the share of trade that is created by participating in global value chains is empirically challenging, the empirical evidence indicates that greater integration into value chains is strongly associated with larger trade flows ( Figure 6 ). Intuitively, this pattern reflects the fact that moving toward the use of imported intermediate inputs frees domestic factors of production, which can be used to produce and export other goods and services.
Figure 6. Partial Correlation between Trade Openness and Global Value Chain Integration
Sources: World Input-Output Database; and authors' calculations. Note: GVC = global value chain; se = standard error.
Taking into account both the degree of both GVC integration and trade openness, trade balance elasticities appear to be different across countries but broadly stable over time. As shown in Figure 7 , panel 1, the distribution of medium-term trade balance elasticities resulting from the analysis displays significant variance, indicating considerable heterogeneity across countries although, for most cases, estimated responses are economically meaningful. For the average country (in terms of global value chain integration and trade openness), a 10 percent depreciation is estimated to lead to an increase in the trade balance of about 1 percentage point of GDP. This magnitude is broadly consistent with previous estimates in the literature (although considerably lower than estimates of tariff elasticities. 10 Moreover, such estimates do not appear to have changed much since early 2001, mainly as the effect of increasing global value chain integration has been largely offset by the accompanying increase in trade openness (Figure 7 , panel 2). 11 
IV. CONCLUSIONS
With the increasing complexity of international trade, understanding how exchange rates operate and facilitate external adjustment requires a more granular and sophisticated analysis of cross-border linkages. In particular, as countries become more integrated into global value chains, the set of exchange rates that can impact a country's external balance becomes wider and more difficult to identify, and the composition and dynamics of external adjustment may change. The paper shed light on some of these key aspects. The findings indicate that greater integration into international value chains reduces the exchange rate elasticity of gross trade volumes, and this holds both in the short-and medium-term. At the same time, greater value chain integration is associated with larger gross trade flows, which tends to amplify the effect of exchange rates on the trade balance. Overall, the results suggest that greater integration into global value chains has not materially altered the working of exchange rates and the benefits of exchange rate flexibility in facilitating external adjustment remain. (Boz, Cerutti, & Pugacheva, Forthcoming) , (Timmer, Dietzenbacher, Los, Stehrer, & Vries, 2015) , WEO, and IMF staff estimates. Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors clustered at the dyadic level in parenthesis. 1/ Assumed 10 % depreciation and 0.15 openness. (Boz, Cerutti, & Pugacheva, Forthcoming) , (Timmer, Dietzenbacher, Los, Stehrer, & Vries, 2015) , WEO, and IMF staff estimates. Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors clustered at the dyadic level in parenthesis. 1/ Assumed 10 % depreciation and 0.15 openness. (Boz, Cerutti, & Pugacheva, Forthcoming) , (Timmer, Dietzenbacher, Los, Stehrer, & Vries, 2015) , WEO, and IMF staff estimates. Note: *** p<0.01, ** p<0.05, * p<0.1. Standard errors clustered at the dyadic level in parenthesis. 1/ Assumed 10 % depreciation and 0.15 openness. 
